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[#fMS#©«Sffl] 

£&8£LTD cmSM*n S3 >7>*3rM&m A • U 7 
* h;Ht?iJ#Al!®«SSPi:. Cl©lESfE«to>e>W;*J«S|liI 

nmz&m \,fm-7? -> u-x d c ^e-* ©tsctcs 
3 t&mz.z> oi&msLt bfc-f >A-*g 

[St#«2] ^7yUXDC ; E- : ?©2«M©«f«ffi 

m i ie«©-f >a-*8b. 

[s»*S3] *-*©a#«BE©1?n^nX;6£*&ffl-r 

&&mm izmmxz * ©w^g s&o £ t s«pis t l & 
mxm i ie«o-f >a-*&b. 

#m 4 ie«cD-r >A--*i£B. 

§B£&®bfc;i<h£!fc&£L;fc»;j&B112i8©-1' >A' 

-*3£B. 

[»*«7] [UlS^teBiftjeW^&'bit^^v'kXD JO 

c =e- 9 (Dmmmffia&ta t m ass zmm? z mm^st 

Vfcm&IZ 5 IB*©^ >A*- 9 g 

B. 

[ft*3B 8 ] ffiIE^Stt«^iSMt?ff 5 £ t U 

rzm&m 7 fae©-f wt-^gB. 

[|*Sio] y^v'WXDC^e-:? ©#&««£«!£ 
*m-D z t ^fSiLfct^jfi 1 ia«©-r 

Bo 

t Lfc§Wi3i 1 0 ia«©-f >a-*8b. 

[0 0 0 1] 



^^8-3 1 7 6 8 5 

2 

[0 0 0 2] 

A-*§£B©tt^fc-W©«B&BI£ei6K:*-r. iSffl 
€B 1 1 £3>A'-^ 1 3 3 >5 ; >-y- 141: 
.i: 0¥*&fl;LT-5£itSff«JEE£-f >A-* l 5 Icftj^-T 
•5. Sfc, AC'J7^MH2lt n>^>-y-l 4^v© 

?3Am»E£©e>tf-5«#£-rs. Bmt^-ra*. 
asromffi^cjcon^A'-^ 1 3te. ¥«ffla«r^-r 

3/ (a) ^>fg«BES«E3! (b) . »*V»tt6 fr©*^ * 
tt, >a*-^ i 5TPWMftifflH*<J;D/i;Px««jEtr 

fctt, ^flit>b<«^i|i^*D, 12 0° B«#jST? 
18 0° S«Ttt^*t-«S«)-Ca6S. 081c 

h7>^3 1~3 6Ti^3ntW. #-f>A*— 

^^BTj^ffii*— #*&#if£-r -s frntf. ^-^©ihi 

>A— ^©T r X< ^5 1 >yTa- 5=-^ SPWMIhIKI 

9 T?ft«u, ^-^ i 6 ©m^««E£Jijg-r-5 ^ t-t? 

■a-s. c©^r©*jg«^m^atc«. pg»sw«ps 
tz£<Dsvi>x3:>=i-y&^-?\z%mvTmmmm& 
&9$tz>i>\ m^nx^^3\zmEEmm^i 

Jis&*5e-r2>^*t»5. ftdwieiKi 8-ctt. ^©s 

[0 0 0 3] £©-f >A'-^^TttW*BJBE*tPWM 

WLMtfc&fttb. ^o^vTmmmzi&fevtzmim 

>x>-y-l 4©DCB£E*til5<?a:SKt*S*ICSn, «f 

«i^*t*s. ee-DT> i zv>&mz?z7-4 -fm^*®. 

fcl 6 © A^jSg^ffite: 1 4©^-^— S?m£E*Vd t"T 
n«, 0~Vdfflxmnz>z.t\z&r)Z\<DVdifil:&\,* 

fczz.twftfr-DX^2>. mrnmrn 
L\z* : -?mmii : E-?>'3L)m<?>nm®m>s:ftisX. 
ismitim$it&i'*)uzmnz>m»x&z>, b&Abt, 

isjDV&T-XVX^tUmmfcW. bTVaft^&B 

«8££M4>3-fr5fci&©;£ft«8^^fcD, Sjgtctt^E 
-^#«©*ttj^«fi:a:, «ffl«2Sl l©S8^f4ra© 

Bfi^©ii5^K (ac) ^usaB&ia^s-a-T^nfi 

<fcV». -t-d-C. «fflIH^6«PWMS[^©Bfe#^>, ^E— 
1 6 ©«HtT#«- ->x^M©SjS^S 
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£<£3££1i--5fc £©«§&**&*. VfrVttHfit* 

[0004] H9tt, ^-*©MmmB«fc£teSS8« 

vtLit&mzpwM-i >A-^©-#5Sre&-5. #-f>A 

2 iAC3>f>D-4 3^LT3>/W4 4 tC3?S& 
«JEE#A* 3*1-5. 4 4©#§j£©-fl|£H5K:3jVr. H 
1 0K43V>T»l©h7>v7.:*5 1 (T + ) *5«fctfSg 
2CDh7>^X^5 2 (T- ) fc<fcD. 09ODCJ7 
^ hJV4 5 {CSSn-5m«E^ &Z>—fe<DlMWimWttfcZ 
«fc3lCPWM|5J&4 1 3T?PWMMffllT-5. £©<£:£© 

4 1 1 tc<fc o 4 i <D«ig«jEte«*^^{c-rn«. m 

4 7<06*©Trl; ( J:D «t#ffi#IEKifctt©P WM^iS 

afe^c&i&sn, 3>5*>u-4 8&aji-rs;ii-c-£-© 

ilS^^ffi^S:l§S*, 4 9 (CttIE&8B£«£mjg 

£#S&f5. 4 1 4«£©B#©PWMigje£j£@8ST;j5 
-5. 0«P©C. T4 6B> it8S«85S7^-hVN*s/^ 
U ^©1IW£^te<fcfc££5k:*l»lH|&4 1 2T?*J 

«EE*> U «JE^ffi[HK4 1 0 lC<t D 7 ^ - HA 

x\z. tE-pmm&wmttKuztmmz. »si4 1 
5*e*fc4 9 ©a^sb 1 QmMmBLfoftUA 9 ©sis 

SIEVE'S)* 3 V>. 4 13©PWMffift/t^-> 

©ja«J^S*?(r«tO, 4 1 5A>5,*fc4 l©JS^mflE© 

[0 0 0 5] 

[^W*WftbJ:3fr-5^)S] 4 4© 

\1jmM4 1 #U*ffi04te. D C 'J Y)V4 5 
\Zjz®& ^J&fctttA 1 kW©t§3 0mHPjl±U 
S) fcttSftAfttfeD. •f>A-^«B^#©U-fX*» 

a-eai. m (isisimi&tffi) ©ffiift^aigsnT^-s 

#», ?7->VXDCt-^4 9 Sffift-r-5fc*©T;Wrf 
U XA^©«0«|tt^*^fc. 

[0 0 0 6] ±IH©£3ftf£*8ffi©*j££ 
X^S^XDC^-^WS&PS©^^*.}:** 

04DCU7i? h;V4 5©§fiS5mHfi[TCMl^-5C 



(3) ^¥8-3 1 76 8 5 

*iS • MffllTJl'^fUXAWv-X^AtLTgW-r-St)© 
[0 0 0 7] 

[gna£#*fe-r*fc#©#a] *ss9itt, Ng3«X5 
io #«nc35ffis«sg&«i(&-r^-r>A-^g5tsii^fc-Y> 

[0 0 0 8] ^5^XDC€-?®2 

«w©sg^«jE5£^m-r*®E«ai^a*fiiAs j: t * 

[0 0 0 9] &1t*&m\t. ^-*©tii;*j«JE©-t?0* 

a xj&s&m-r s-t? n * o x& w^a <t £«t* s c t & 
[0010] *fc**t9!i£. «jE^m^a<t, i?d^p. 

[0 0 11] EHg^(fl:B#3t7;^UX 
Att. *-*©«l&tS^&£fflVvr8jEfc3ftTV>£;ii 

[0 0 12] iSffl*ffi«igffiffll^lC*^ 

<65<> 

[0013] iBSfcf-tiLmmi&mm&ht 

\Z 77 -> D C ^-^ ©^«S8iE©ffila jfcft £*t 

50 iE-rsidffli^s^o^t&^ti.fc'b©-?**. 

[0 0 14] ifc^S&giii. ±ElfiE^Rtti»^iE<HT 
ff3^t€r#®«?iL.fcfe©T?abS. HUg 

&&m*mt®te&m&nm<Dm&\z&r), m&nm<o 
mm&m&T z>mw^m*&^ c £ swat u^fe©-? 

[0 0 15] r^v'W-XDC*-*©^ 

40 [0016] ncmmm^mtmmjikm 
^wto&timommzzi D^jSEaigB©^-^^ sibss 

[0 0 17] 

©S2l^fiS:^-r-S)*a«iS*fi®L^ *o«fflffiffli 
50 ^^tS-SljS-ftlfllT^UXAW^X^AtlxTa 
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[0 0 18] 

mmm) eat. *fm*mBm\z&-i%%mrz>. 
[o o i 9] ant tteao-mmmz^-r^ 

^E-^ffilftgg? 2 5, MWm&&7 2 6, t-^lfiMET 
&B*fcffl«£SB7 2 7 ©3SB#K3H*£ 
*-^&»&7 2 SC&tvrli. SUBS© 7 1*3 
-*7 3T&S&U -£«ffijg£#*fc«>=J>5 f >-9-7 
4*iM33JJfA£tlTV>.5. 7 3©#|j£tt, H7-CK9II, 
fct>Ot|^^T*«. mS5S7 5(D«^H 0 3 IZtk? 
t*t)^<t ! b2<@©¥^^9 2*5«fctf9 3Ti 
«Stl. WV9 4S^UT-f >n-^8S7 8\ZW. 

tot =0)t — K pw • <t>\ 

0i = S coi d t 
fctWU 0. «iE«-m 

0i =0i -<f>« 

fctus-r*. fcij, (i) sc. (3) st:<D«j?tt£oi s 

o>t a ©£:£©*■*— ;?«*£©— MMtCim, <bb<«2 
@. &«V>l£*-n£U:fTt>. (1) 5£- (3) iSTffilE 
^nfccoi £0i &fflV>T#:laI©0i * (2) StTihS 

■r-5. ^©±3c*«)e.n«:0i a, pwm@K7 2 4 
icm^snT-f >n— ^©6 *©t r £ ^-r*. 

7 8©#ij£tt01 liR*T?»5. PWMSaiW^t 

pwmm?*o, *t'j7m«, t>u<tt=a&« 

l/T«!*»IUW*. *Wlu', Iv', I 
w' 2 • 83 • 8 4£&ffil©fi&8 1 ©± 

/jNj:«fct>, &Tr©ON-OFFSftSt5. 0«*»©T 
u + ©II*li±7-i©UfiT r$ONSf5CtT» 
0. Tu- IJT7-A©U«TrSON$t5. 0t*© 
.fcSfc, i u' **iEfc&8 5. fift&8 

Ao) = o)' —toi 
i q' =Kpq • Aco + K i q 
21 SIT?. Kpq, K i a ttltM • Kg-y^f >T*D, 



i0 



**7 10 {*X«5SflSia-P. M) CXMflteft 
[0 0 2 0] &(CMfflK)MB7 2 6 ©«tg*)g^l5l^-r 

L. ^©Xft*!!*-^^ • SLWL/&V»ttHT7©38 

^^ffl-c**. *-^-^c««s«^ift»o)i sro). 

S7 1 5 Tom ^0)iB©^fttffl*-a-r. 0)i <o>in©l$ 

tt, 0)1 So>ie iC^ViT^E— ^SS@«JE©1?D3j?'f >h 
*5«tHT§«:t*tM-!?*5. 0)1 «iES7 16T« 
<f>« «#887 1 3;fc&©tii#T?&-5iiIEgi(i<f>» I:«k9 
ErF©«#£fr3. 



[0 0 2 1] 



(1) 



(2) 



(3) 

•sin (0i 
- 2 7t/3) 

+ 27T/3) 



) 



* [0 0 2 2] I u ' =K s • 
I v' =Ks 'sin (0i 
I w' =Ks • s i n (0i 
Ks :mmfflW& (O^Ks^l) 
0i = S o)i d t 

CELT!, KstttfflMfW&IPttnSfeO-C&D. HZ 

«ffin-5®85Iu, I v, I wtt. DCJ7:? 61: 
ttnsflBMtt* I di-r-St&jSfcftS. 
50 [0023] Iu = Ks - Id-sin (0i) 
I v=Ks • I d • s i n (0i -2 it/ 3) 
Iw=Ks - Id-sin (0i+2 7t/ 3) 
t-^fflqi (IHtt»*tltffr*«l) 2ffa«»Ef&<fr 
fit. Tfcfc>*> h^WSftff'Sr 1 q ' tt i q ' «£S§7 1 

SS [0 024] 

(4) 

SAo>dt (5) 

★Silt Id' 7 2 2 ICJ: Qflrrtsromft I d 



(5) £0&3fl£ttU3yjr«RI?TV>.5. I d' S 40 OjftMl I d ' efttTTS. 
MM 7 2 lttti q' td« (IHBfflBWti¥frfcffl> [0 0 2 5] 

Id' =y {2/3- (id' ! +ia' ! ))/Ks 



(6) 



r-ft»ISS7 2 0T?«, C. T 7 7 CDfttftOtttt* 
A I d= I d' -Id 
I dy' =Kp • A I d+K 1 • S 
S**U ifSldy' €r^i-^-C[HlK7 2 3\Ztti 
AT*. Kp. KlBttM-t»^>T*D. 

(8) X0#3«£ttU3yjr«RH-T:&9. O^Id 
y' ^1-CS5. 5*3.- RB®RR», S*f$«tfcifc 



-Ma&A — YiKyir I dl:«tD, 

(7) 

(Aid) d t (8) 

(8) 5£©iUm*gifcD, (7) 5£fciSV» 

<k5C««E2i©Tr*ON-OFF-rn«<tV^ 041: 
¥^fflPWM*JC©-01IS^-ro *0-Clt *t'J7t 
50 UTSBKSSffl bTV»S. RlfR I d y ' 10 2 t&m 
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Ld 
LQ 
Ri 
EO 
P 



lCOfig&l 0 K»jvb\Z&r), Tr92CDON-OFF 

[0026] xnz. 0 i tz^x^-^m^&mmm 

iRSSS 7 2 7 cofi8ft£. 0 5 CD^? h^H^txttCfttK 
tLT, ^E-^^Hfr&x^ (d- 

3nr^S«fc3tC. ^E-*7 1 0C9ISM&Ptee£d-q 
HA (d M : *-^#aHK^¥ffttl<ffllSONS^[6l>, 

a m : ^-pzmmMmftm) t&m-t. *nt o-r 
-r. mmm^\tz\(D6-rmzMvx^:-^mmm^i: 

-r*. =E-9&$bm£<mp>i!Mzmm?z>\z\*. -d&\z 
citct o> it^fii«»f*3 0©dttm^«tr;qfft®sKs 

5„ ^E-^mSiEI u, I v«^T^3BT?lr-5. 
[00 27] Iu=Im«sin (0i + ¥' ) 2> 
I v= Im • s i n (0i + V - 2 7t/3) 
0i =© + </> 

Im=V (2/3 - (id' J +1q' ! ) ) * 

<f>« =6ii+V -mt (n = 0orl) 
= t an 1 (vd/vq) 
= t an 1 ( (Ri id' /on -Lqiq 
Ldid' +E0) ) 

^ t an" 1 (-Lq i q ' / (Ri 
*?t an" 1 (-Lq i q' /EO) 
±&<D$m\Z\t. i d' V> 50 

LTV>£. V* • iq' /©i it 

E 0 CitL+»tC/h3 Vi®^O^^T»S. d 'T, 

«-o-r^:*5^*« — o t-rzmw&nv ( (d 
j££ (3) jSTfrS) ct-ed-qfttica-T«lsas 
— St3i±*> ii t.t>mm his. v ^-pz&mizmm-vz 

«±ffl-aom£Et^tH~*. «»*«jBE«ais7 1 40 

1 • -fefa*DX&tBSg7 12-*, JRSS7 1 3©£gg 
\ZTft5. 

[0 0 2 9] O^oii <0)iHC*5ViTtt^ffiIBl& ; E— H 

i S7>^«fC»>!rJrXfl:$-&S. -£-LT. &)i ^uii 
\Z13.-o Tdm&X7 -< — H /t5» ^ Mfpfctf D SAS. 
[0 0 3 0] 
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8 

*V = t an 1 (id'/iq') 

t-?tffVu, Vvtt^E-^JSgcfcffl^T^ 

Vu=Vm- sin (0t + V) 
V v=Vm • s in (0 +V- 2 jc/3) 
Vm=/ {2/3 • (vd ! + vq = ) } 

t an 1 (vd/vq) 
vd = Ri id' — co i Lqiq'+LdPid' 
vq = Ri iq'+coi Ldid'+coi EO + LqP 
1 q' 

vqttd-qfftiO^-^mffi^-C^S. 



m&mjm£&.v>s~ 0/2) 

Ld • LqfcMaS^^^Xfc^JtLT&SS 
T, Vu (Uffl«£E) =O^O0i «kD, (J>0D«l3£fit 
[0 0 2 8] 



) / (Ri iq' /on + 



i q' /coi +E0) 

•3m&i$mmmmmft\z&^-c*>DcvT9 b^omm 

£ 5 mH£iTtC«JA£ La^fe^E— 
a^&&*iCfB»rT!#3*^SPWMfWffiK >n-9&. 

[0S©««i&8Mli] 

[HI] #359!©— SUfiCTWv'X^rA^'Dy^EJ 

[02] 'f p WMK^^^^Tia^H 
[03] vc%mm&m:7kirmm 

[04] D C«SaKBKSM! P WM«Jg3ydc£jKTt&910 
[0 5] ^^fdad-qfat^Sr^TK^H 
[0 6] «£3fc©-f >A-i'->7fAi«Sit^Dyi' 



[0 7] (a) ttl^Zl>A- : 5'«llS0 
(b) ttngn>A*-*«ric0 

[08] >A-*«fc£0 

[0 9 ] 8£3fc©te©-f >A-* ->X5r A8§££jKf 
•y^0 

[010] lln>A*-^«^0 
[011] ^3>A'-^«^0 
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7 6 DCUT^h;^ 
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7 8 
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